Clear Cell Adenocarcinoma is a very rare variant of lower urinary tract malignancy. We present a 54 years old lady who presented with haematuria and a urethral mass on ultrasound. MRI subsequently demonstrated a heterogeneous mass within a urethral diverticulum. Biopsies of the mass demonstrated clear cell adenocarcinoma with clearing of the cytoplasm, moderate nuclear pleomorphism. Immunohistochemically cells were positive for: cytokeratin 7 and p16, p53, CA125, CAM5.2, AE1/AE3. They were negative for: thrombomodulin, oestrogen, progesterone, cytokeratin 20, p63, CD10, CEAP, WT1, AFP, s100. She underwent anterior exenteration with pelvic lymphadenectomy, and ileal conduit formation. Histology of which demonstrated surgically clear margins but 3/6 positive lymph nodes. She underwent 50.4Gy for consolidative radiotherapy given the lack of known benefit for chemotherapy. Subsequent PET scans have demonstrated lymphatic disease progression, but remains alive one year after diagnosis.
Introduction
Clear cell adenocarcinoma (CCA) is a very rare variant of cancer the lower urinary tract; with approximately 100 previous case reports since 1968 [1] . Given its rarity, our understanding of this disease remains very limited. This case report provides an opportunity to review the literature and help correlate some of the features most commonly found with clear cell adenocarcinoma.
Case Report
A 54 years old post menopausal lady was referred by her family physician/general practitioner (GP) to an urologist for investigation and management of a twelve month history of urinary hesitancy, reduced urine stream calibre and intermittent episodes of hematuria. Further medical history elucidated that she was a current smoker ten per day, has four children and had regular normal cervical smears. Surgical history included a laparotomy for an ectopic pregnancy and associated endometriosis. Vaginal examination revealed a 3.5 cm non tender, tense, minimally mobile sub-urethral cystic lesion. Urine culture was unremarkable as were her baseline bloods. Ultrasound arranged by her GP demonstrated a heterogenous hypoechoic cystic type mass around her urethra.
Magnetic resonance imaging (MRI) demonstrated a 3.7× 4.1 cm mass with solid and cystic areas wrapping around the urethra (Fig. 1) . The prominent polypoidal solid areas in the anterior component of the mass were suggestive of a transitional cell malignancy. Urine cytology showed malignant cells consistent with urothelial carcinoma. Based on the images and cytology results the patient underwent urgent cystourethroscopy, this demonstrated a mass in the posterior wall diverticulum of the urethra. Multiple biopsies were obtained via a transurethral and transvaginal approach.
Histology demonstrated invasive carcinoma with large solid sheets, with round nest-like formations and clearing of the cytoplasm (Fig. 2 ). There is moderate nuclear pleomorphism with a high number of mitoses. Immunohistochemically cells were positive for: cytokeratin 7 and p16, p53, CA125, CAM5.2, AE1/AE3. They were negative for: thrombomodulin, oestrogen, progesterone, cytokeratin 20, p63, CD10, CEAP, WT1, AFP, s100.
She underwent surgical resection with an anterior exenteration with pelvic lymphadenectomy and ileal conduit formation. Histology showed moderately differentiated CCA of the urethra with invasion into the muscularis propria. Radial margins were clear, however lymphovascular space in- vasion was present with 3/6 obturator lymph nodes positive for metastases. A multiple disciplinary team decision to offer her only consolidation radiotherapy was based on the existing literature, which has demonstrated a lack of benefit with chemotherapy. She underwent a total of 50.4Gy delivered in 28 fractions to the pelvis: the primary tumour bed and the obturator, sacral and iliac nodal basin.
Discussion
Clear cell adenocarcinoma is a rare variant of adenocarcinoma of the urinary tract with approximately 100 case reports to date of which 40 are bladder cases [2, 3] . As mentioned before it was first characterised in 1968 by Dow and Young [1] , with the first urethral case in 1973 by Konnak [4] . CCA of the urinary tract has a reported female to male predominance [2] . The median age is 63 and the usual presenting symptoms include hematuria, dysuria, suprapubic pain, retention and urinary tract infections. It is most commonly found at the bladder neck and posterior wall, however is also found at the urethra and trigone. Approximately 50% of urethral cases occur in a urethral diverticulum [5] . Urethral diverticula malignancies were first described in 1951 by Hamilton and Leach [6] , with the 100 cases [7, 8] that have been subsequently described the majority have been adenocarcinomas [9, 10] . Pathologically there are three major patterns of CCA: diffuse, papillary and tubulocystic. CCA can have histological variation ranging from flat, cuboidal to a hobnail cell structure, with varying degrees of cytoplasmic clearing, especially eosinophilic/basophilic. There is associated nuclear pleomorphism with necrosis and mitotic activity.
Histogenesis remains controversial with multiple studies describing the origin of CCA ranging from mesonephric, mullerian, nephrogenic or urothelial differentiation. What appears to perpetuate this uncertainty is that CCA is often found with a variety of other tissue forms. For example, our case report found associated urothelial CIS, where as Szymanski [3] reported CCA with surrounding endometriosis. The most recent pathological study by Sung [11] of twelve cases using immunohistochemical and molecular genetic appraisal with fluorescence in situ hybridization reported it to be of urological origin. Their findings included the following: changes in chromosomes 3, 7, 17 as is found with urothelial carcinoma, unlike ovarian which commonly has changes in 1q, identical non-random deactivation of Xchromosome with concurrent urothelial neoplasia. Positivity to CD10 and CK7 occurred at equivalent rates to urothelial carcinoma.
Management principles for CCA are based on expert opinion given the rarity of the disease. Assumptions that urothelial clear cell will behave in a similar fashion to other clear cell malignancies such as cervical cancer have helped guide treatment plans. Despite only having case studies and very small case series [2] , it has been shown that surgical resection for localised disease has been curative. Surgical options have ranged from localised transurethral resection (TUR) through to anterior exenteration depending on anatomical considerations with varying success rates.
There is evidence that chemotherapy for more advanced disease provides no survival benefit. Agents used in the past have included cisplatin, doxorubicin, cyclophosphamide, and 5-Fluoruracil [12, 13] . These have only been used in sporadic cases and so it is uncertain whether there are any untried chemotherapy agents which may provide some benefit. The decision to use chemoradiotherapy should be made as part of a multiple disciplinary team approach with the patient fully informed of the risks and benefits. Prognosis is uncertain but based on the limited data available appears to be quite variable, with localised disease having good cure rates, unlike more extensive disease. Progression appears to occur primarily via lymphatic spread.
Clear cell adenocarcinoma of the urinary tract will continue to be a diagnostic and management problem for clinicians given its rarity. Even the uncertainty of its histogenesis: whether this is a single entity or rather a heterogenous collection of different forms of CCA is a question that remains unanswered. This may or may not change management and outcomes. However with the absence of this, treatment at least in the near future will continue to be based on level 4 evidences and as such, patient involvement in the decision process is crucial. 
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